International Harvester Scout Dashboard Wiring Harness Test Fixture by Bickley, Myron H
Indiana University – Purdue University Fort Wayne
Opus: Research & Creativity at IPFW
Computer and Electrical Engineering Technology &
Information Systems and Technology Senior Design
Projects
School of Engineering, Technology and Computer
Science Design Projects
1972
International Harvester Scout Dashboard Wiring
Harness Test Fixture
Myron H. Bickley
Indiana University - Purdue University Fort Wayne
Follow this and additional works at: http://opus.ipfw.edu/etcs_seniorproj
Part of the Computer Sciences Commons, and the Engineering Commons
This Senior Design Project is brought to you for free and open access by the School of Engineering, Technology and Computer Science Design Projects
at Opus: Research & Creativity at IPFW. It has been accepted for inclusion in Computer and Electrical Engineering Technology & Information
Systems and Technology Senior Design Projects by an authorized administrator of Opus: Research & Creativity at IPFW. For more information, please
contact admin@lib.ipfw.edu.
Opus Citation
Myron H. Bickley (1972). International Harvester Scout Dashboard Wiring Harness Test Fixture.
http://opus.ipfw.edu/etcs_seniorproj/379
ABSTRACT 
The International Harvester "Scout" wiring harness semi-
automatic test unit tests the dashboard wiring harness for con-
tinuity and miswires. It does this in three steps. 
The first is an automatic sequence of twelve tests which 
are selected by digital integrated circuit. The second step is 
a manual test of the circuits having switches in the circuit. 
These circuits cannot be tested automatically. The third set of 
tests are visual. The front panel meters are grounded through 
25 Ohm resistors. This deflects the meter half scale. 
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International Harvester 
Scout Dashboard Wiring 
Harness Test Fixture 
I. Introduction 
Basically the Scout wiring harness test fixture is a semi-
automatic continuity tester using semiconductor logic elements. It 
is designed to test the International Harvester Company's "Scout" 
dashboard wiring harness for missing or misplaced wires. 
The testing is accomplished in three different methods: 
1. Automatic Testing 
2. Manual Testing 
3. Visual Testing 
The automatic test is done by a logic sequencer which tests twelve 
wiring circuits. The manual test tests two circuits, the heater cir-
cuit and the windshield wiper circuit. The switches involved eliminate 
automatic testing. The visual tests are of the front panel meters. 
Access for testing is through six connectors from the harness. 
The tester has six mating connectors and all tests, power, and grounds 
are fed through these six connectors. 
The major areas as far as time were in the coordination between 
myself and International Harvester personnel, design, fabrication, 
troubleshooting, and interface with production. 
All expenses were paid for by International Harvester and all parts 
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were purchased by them. I would like to acknowledge the help of 
Mr. Jim Poiry, Mr. Stan Stucker, and Mr. Gary Taylor of the Inter-
national Harvester Company. They got the parts, drawings, production 
support, and coordinated all functions necessary for me to complete 
this senior design project. 
II. Interface with Harvester Personnel 
A request was sent to Mr_~ Nold' s office for a senior student to 
design a test fixture which would be used to continuity check the 
International "Scout" dashboard wiring harness. Mr. Nold gave the 
letter to me and I contacted Mr. George Ballantine, the originator of 
the letter. Mr. Ballantine took me to Mr. Jim Poiry, the department 
supervisor on the Scout production line, and we talked over the exist-
ing test procedure and what I thought could be done to update the 
process. 
There were three things that were obvious areas that could be 
updated. The use of a complete steering column assembly (which had to 
be replaced approximately every three months) could be eliminated for 
a cost savings of $100. The use of an automatic or semi-automatic 
test set would eliminate the completely manual test set they were using. 
This would cut testing time down, giving the test personnel more time 
to troubleshoot any problems. Short interconnecting cables could be 
replaced easier than existing cabling arrangement with a minimum of 
lost production time. 
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The question carne up whether an audio signal as well as visual 
panel light could be designed into the test circuit. The operators 
complained that they were missing errors because they were missing 
lights that were not corning on. I told them that I would try to get 
this built in, but could not promise that it would be there. 
I requested a copy of the wiring diagram and a comvlete dashboard 
assembly to use so that I could familiarize myself with the unit to be 
tested. I spent eleven or twelve hours getting a feel for what needed 
testing and how I thought I would test them. 
III. Preliminary Design 
The three testing methods were obvious from the start. The harness 
did not lend itself to completely automatic testing. However, enough 
of the wiring could be tested using logic gates to investigate the area 
further. The heater circuit, the windshield wiper circuit, and the 
headlight circuit all had switches so they could not be tested auto-
matically. Also, the metering circuits which are not able to be tested 
automatically, but are not normal either, have to be visually checked. 
My first design for the logic circuit was made under the premise 
that what was needed was a continuity checker. The wiring bundles 
which go together to make up the total harness are "checked" while they 
are being made up. Therefore, I had no previsions for miswires. Any 
wires that were crossed in the harness would not have been caught. 
I came up with the idea to use the headlight switch as an on-off 
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switch since the only time the headlights are on is when· the switch is 
pulled all the way out. This made a dual purpose out of one manual 
check. Each of the positions of the switches turned a different indi-
cator lamp on in the front panel of the tester. 
I made a trip out to the Harvester plant and measured the 
resistors used to draw current to activate the front panel meters. 
They measured 37.5 Ohms, giving a current 
I = E = 12 1 amp R 37.5 ~ 3 ·. 
Later tests showed this to be in error and the actual current is 1/8 
amp for half scale deflection. 
Also on this trip, I spread my drawings out and explained what I 
was attempting to do. I then learned that a major source of errors was 
in miswiring of the harness, rather than just open wires as I had 
designed for. I explained that this would take a lot more circuitry 
and a complete redesign of the automatic testing section. They ~nder-
stood this and I went on to explain the other two portions of the 
tester. They were convinced that the design would test the harness in 
a manner that would suit their needs and gave me the go-ahead to order 
parts and whatever else was needed. 
IV. Finalization of Design 
The first problem was to go back and reevaluate my original design. 
I had only put five volts on the end of each wire and checked to make 
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sure there were five volts at the other end. A problem was immediately 
encountered. Some of the wires that needed testing came directly from 
the fuse panel. I was hoping to put the clock signal on one end of the 
wire and at the same time check for it at the other end. The wires 
coming directly from the fuse panel could not be checked in this manner. 
CThese were circuits which should be tested. Also, two of these circuits 
(Hazard and Turn Signal) had flashing units in series with them. I 
needed two questions answered. They were, (1) how often were these 
circuits miswired, and (2) was it necessary to test the capability of 
the flashers to flash. The answers to both of these questions were in 
my favor. The circuits from the fuse panel, since they went directly 
from the fuse panel to the portion of the harness they powered, rarely 
were miswired. I tested the flashers and found that it took a minimum 
of four amperes to get them to flash. Drawing four amperes from the 
power supply, unless well regulated, could cause voltage fluctuations, 
or spikes on the power line could come from the switching action of 
the flasher unit. Both or either of these would be unwanted in a 
logic design. Flasher units were easy to replace after the panel was 
installed and they were a highly reliable item and were very rarely 
bad and did not need testing. I tested the flasher units and found 
that they are normally closed devices and would not impair the testing 
of the circuits they were in. Other portions of the wiring harness 
lent themselves to the clocked testing. This will be explained in 
Section V. 
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Two circuits could not be automatically tested. These were the 
heater circuit and the windshield wiper circuits. Both of these cir-
cuits have switches in them and the position of the switches determined 
which wire had five volts on them. Therefore, these circuits are 
tested manually and indicator lights are only used. 
The panel meters (oil pressure, water temperature, fuel, and amp 
meter) must be viewed and are activated by grounding them through a 
resistor (25 Ohms) and then to. a front panel indicator. 
Front panel indicators are light emitting diodes (LEDs). I decided 
to use LEDs rather than incandescent lamps because they need low current 
to activate them and they have long life. Low current allows the use 
of a smaller power supply and long life means they would need less 
maintenance. I used 2N2221 transistors for lamp drivers because they 
are cheap and a common use item. 
The power supply being used in the present installation is used 
to supply the five volts needed to power the test set. This kept the 
total cost of the unit down. 
V. Circuit Description 
The heart of any logic design is the clock which determines the 
rate at which the circuit goes through its sequence. In Figure 4 
(block diagram) the clock circuit is a 17 kiloHertz oscillator. Two 
NAND gates with unequal time constant resistor-capacitor circuits are 
used to make up the oscillator (2Al and 2A2). The oscillator feeds 
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into three divide-by-ten circuits (2B, 2C, 20). This brings the 
oscillator frequency down from 17 kiloHertz to 17 Hertz. The output 
of 20 goes off of board two and goes to a divide-by-sixteen circuit. 
This permits a binary output which I use to get twelve ~ests. I will 
describe the two different types of tests. These are typical of the 
twelve. The first type is the binary output from the divide-by-sixteen 
/ 
or- gated so that twelve of the sixteen possible combinations can be 
obtained. Shown are the binary combination of one and two giving test 
16 
2 .,+ 8 
I 
-I /2 --:;>-
~---------- ___ _/ 
Figure 1. Sequence Decoder 
three and the combination of four and eight giving test t\'le 1 ve. 
Two forms of tests are done. For the circuits in which the 
circuit comes directly from the fuse panel on the wiring harness, the 
five volts appear at the harness connector pin. If the wire is open, 
then the five volts will not be at the pin. For those circuits which 
go from one harness connector to another harness connector, the output 
from one of the twelve tests is put onto one end of the wire and the 
other end is detected for the signal. Again, if the proper wire is 
there, then the signal is there if the wire open or a rniswire has 
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occurred, then the signal will not be there. NAND gates are used for 
the purpose of detecting whether the signal is there or not. The 
inhibit line is a feedback which is used if a wiring error occurs. If 
[~-- R 
-- GRTES- ____ GRT£5 _ _ _ 
I 2 D sJIQ 
lO--- lj r-
----<< IN!f/8/T ~~ 
RESET 
Figure 2. Error Detection 
all three inputs are in the HI (+5 volts) state, then the output of the 
NAND is LOW (O volts). If the test signal is not there, then there 
will be a HI. The test signal also goes to the second stage of gating. 
The second stage is an AND gate. If the output of the previous NAND 
is LOW (circuit is good) then the NAND is inhibited (LOW out) and if 
the circuit is in error, then the output from the NAND is HI and the 
test signal passes through the AND gate. The output of the AND gate 
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is fed into the set input of an R-S flip-flop. The R-S flip-flop is 
set so that its output is HI. Where the output of the previous AND 
gate goes from a LOW to a HI (LOW would be a good circuit and the HI 
an error), the output goes from HI to the LOW state. When the R-S 
flip-flop changes states, two things happen. The output is fed to the 
emitter of the lamp-driver transistor, turning on the light (see 
Figure 3). The output is gated through a NAND. A NAND works such that 
. ' + +5 v.v.c. 
Rlr-r~ (LEV) 
2N222J 
Figure 3. Lamp Driver 
any LOW gives a HI at the output. Therefore, when any of the twelve 
R-S flip-flops goes LOW, it is gated (4-3 input NANOs) through the 
NANOs and the outputs from the NANOs is gated through a NOR (see 
Figure 4). The NOR works such that any HI gives a LOW at the output. 
This LOW causes the output of a J-K flip-flop to go from a LOW to a 
HI. This HI turns on a sonalert (audio beeper at 2000 Hertz) giving 
the desired audio tone. 
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N/1/lO.s 
1-1 Oil 
Figure 4. Gating to Sonalert 
The wiring diagrams for the two boards which make up the auto-
rnatic sequence are in the Appendix. Also, there is a drawing of the 
interconnection of the two boards and the six connectors. 
VI. Lamp Driver Design 
The LEOs used in my test set require ten to thirty milliamperes 
to illuminate them. The collector resistor R2 is found by dividing 
the voltage drop by the current required to light the LED. The 
calculations are shown in Figure 5. The base resistor R1 is found by 
finding the base current Ib by dividing the collector current by the 
D.C. amplification factor Beta. The base resistor is then calculated 
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R2 = 5-1 200 Ohms ---20 
Ib = 20 = 0.5 milliamps 40 
Rl = 5-0.7 = 86K Ohms 0.5 
Figure 5. Lamp Driver Design 
by dividing the voltage drop by the base current. 
VII. Summary 
The time required to complete the design and fabrication of my 
design project is broken down in Table 1. 
TASK TIME 
Coordination 23 hours 
Design 41 hours 
Fabrication 108 hours 
Production Interface 21 hours to date 
TOTAL 193 hours 
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Most of the design time was spent in the automatic sequencing circuit. 
A large portion of the production interface was spent waiting for 
hourly personnel at the Harvester plant to get the unit installed and 
appropriate hardware necessary to get a production test station 
operational. Fabrication of the unit naturally was the most time 
consuming. 
~I 
SEQLJ£NCE 
Pt:CtJP£1? 
Figure 6. Block Diagram 
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